Study on Concrete Slump Retaining Agent by 蒋卓君
  
学校编码：10384                                 分类号       密级        
















指导教师姓名：邹友思 教 授 





答辩委员会主席：林国良             
评    阅    人：许晨、胡晓兰       
 





























Study on Concrete Slump Retaining Agent 
 
A Thesis Submitted to 
the Graduates School in Partial Fulfillment of the Requirements 






Prof. Yousi Zou 
 
Department of Materials Science and Engineering 
























































































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，于   
年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 





























第 1章 绪论 ..................................................................................................... 1 
1.1研究背景 .................................................................................................................. 1 
1.2混凝土发展与现状 .................................................................................................. 1 
1.3混凝土外加剂的发展与现状 .................................................................................. 2 
1.4混凝土坍落度经时损失机理 .................................................................................. 3 
1.5影响混凝土坍落度经时损失的因素分析 .............................................................. 4 
1.5.1 水泥 ................................................................................................................ 4 
1.5.2 矿物掺合料 .................................................................................................... 5 
1.5.3 骨料 ................................................................................................................ 6 
1.5.4 环境温度 ........................................................................................................ 6 
1.5.5 减水剂的种类和结构 .................................................................................... 7 
1.6混凝土坍落度保持剂的研究现状 .......................................................................... 7 
1.6.1 国外混凝土坍落度保持剂研究现状 ............................................................ 8 
1.6.2 国内混凝土坍落度保持剂研究现状 ............................................................ 8 
1.7课题研究的目的、意义及创新性 .......................................................................... 9 
1.7.1 课题研究的目的、意义 ................................................................................ 9 
1.7.2 课题研究的创新性 ...................................................................................... 10 
第 2章 实验原材料、仪器及实验方法 ...................................................... 12 
2.1实验原材料及仪器 ................................................................................................ 12 
2.1.1 合成原材料 .................................................................................................. 12 
2.1.2 性能测试原材料 .......................................................................................... 12 
2.1.2 实验仪器 ...................................................................................................... 13 
2.2性能测试方法 ........................................................................................................ 13 
2.2.1 凝胶渗透色谱（GPC）测试方法 .............................................................. 13 
2.2.2 缓释小单体水解速率测试方法 .................................................................. 14 
2.2.3 红外光谱图测试方法 .................................................................................. 14 
2.2.4 净浆流动度测试方法 .................................................................................. 15 















2.2.6 混凝土凝结时间差测试方法 ...................................................................... 16 
第 3章 混凝土坍落度保持剂的合成研究 .................................................. 18 
3.1合成方法 ................................................................................................................ 18 
3.2单因素实验结果与讨论 ........................................................................................ 19 
3.2.1 丙烯酸用量对混凝土坍落度保持剂性能的影响 ...................................... 19 
3.2.2 丙烯酸羟乙酯用量对混凝土坍落度保持性能的影响 .............................. 21 
3.2.3 丙烯酸羟丙酯用量对混凝土坍落度保持性能的影响 .............................. 23 
3.3正交实验结果与讨论 ............................................................................................ 26 
3.2.1 合成丙烯酸羟乙酯型混凝土坍落度保持剂的正交实验结果 .................. 26 
3.2.2 合成丙烯酸羟丙酯型混凝土坍落度保持剂的正交实验结果 .................. 29 
3.2.3 合成丙烯酸羟乙酯、丙烯酸羟丙酯复合型混凝土坍落度保持剂的正交
实验结果 ............................................................................................................... 32 
3.4本章小结 ................................................................................................................ 35 
第 4章 不同种类混凝土坍落度保持剂的性能测试 .................................. 37 
4.1凝胶渗透色谱测试结果 ........................................................................................ 37 
4.2红外光谱测试结果 ................................................................................................ 39 
4.3缓释小单体水解速率测试结果 ............................................................................ 40 
4.4水泥适应性测试结果 ............................................................................................ 42 
4.5混凝土性能测试结果 ............................................................................................ 44 
4.6本章小结 ................................................................................................................ 47 
第 5章 工程应用 ........................................................................................... 48 
5.1工程应用一 ............................................................................................................ 48 
5.2工程应用二 ............................................................................................................ 50 
5.3工程应用三 ............................................................................................................ 53 
5.4 本章小结 ............................................................................................................... 56 
第 6章 全文总结 ........................................................................................... 57 
参考文献 ......................................................................................................... 59 
































Table of Contents 
Chapter 1 Introduction ................................................................................... 1 
1.1 Research background ............................................................................................. 1 
1.2 The development and status quo of concrete ....................................................... 1 
1.3 The development and status quo of concrete additive ........................................ 2 
1.4 The mechanism of concrete slump loss ................................................................. 3 
1.5 The analyze of the factors which affect the concrete slump loss ........................ 4 
1.5.1 Cemen ............................................................................................................. 4 
1.5.2 Mineral admixture .......................................................................................... 5 
1.5.3 Aggregate ....................................................................................................... 6 
1.5.4 Ambient temperature ...................................................................................... 6 
1.5.5 Type and structure of water reducing agent ................................................... 7 
1.6 Research status of concrete slump retaining agent .............................................. 7 
1.6.1 Research Status of concrete slump retaining agent in Foreign Countries ...... 8 
1.6.2 Research Status of domestic concrete slump retaining agent ......................... 8 
1.7 The purpose, significance and innovation of the research .................................. 9 
1.7.1 The purpose and significance of the research ................................................. 9 
1.7.2 The innovation of the research ..................................................................... 10 
Chapter 2 Experimental raw materials, instruments and experimental 
methods........................................................................................................... 12 
2.1 Raw materials and instruments ........................................................................... 12 
2.1.1 Raw materials of synthesis ........................................................................... 12 
2.1.2 Raw materials of performance testing .......................................................... 12 
2.1.2 Laboratory apparatus .................................................................................... 13 
2.2 Performance testing methods .............................................................................. 13 
2.2.1 GPC test method ........................................................................................... 13 
2.2.2 Test method for hydrolysis rate of slow release small monomer ................. 14 















2.2.4 Test method for cement paste fluidity .......................................................... 15 
2.2.5 Test method for slump and extensibility of concrete .................................... 16 
2.2.6 Test method for difference in setting time .................................................... 16 
Chapter 3 Study on Synthesis of concrete slump retaining agent ............ 18 
3.1 The synthetic methods .......................................................................................... 18 
3.2 Results and Discussion of Single Factor Experiment ........................................ 19 
3.2.1 Effect of acrylic acid dosage on properties of concrete slump retaining 
agent ...................................................................................................................... 19 
3.2.2 Effect of hydroxyethyl acrylate dosage on properties of concrete slump 
retaining agent ....................................................................................................... 21 
3.2.3 Effect of hydroxypropyl acrylate dosage on properties of concrete slump 
retaining agent ....................................................................................................... 23 
3.3 The orthogonal experimental results and discussion ........................................ 26 
3.2.1 Orthogonal experiment on hydroxyethyl acrylate type concrete slump 
retaining agent ....................................................................................................... 26 
3.2.2 Orthogonal experiment on hydroxypropyl acrylate type concrete slump 
retaining agent ....................................................................................................... 29 
3.2.3 Orthogonal experiment on hydroxyethyl acrylate, hydroxypropyl acrylate 
composite type concrete slump agent .................................................................... 32 
3.4 Chapter summary ................................................................................................. 35 
Chapter 4 Performance test of  different kinds of concrete slump 
retaining agent ............................................................................................... 37 
4.1 GPC results ............................................................................................................ 37 
4.2 FT-IR results.......................................................................................................... 39 
4.3 Hydrolysis rate of slow release small monomer test results .............................. 40 
4.4 Cement adaptability test results .......................................................................... 42 
4.5 Concrete performance test results ....................................................................... 44 















Chapter 5 Engineering Applications ........................................................... 48 
5.1 Engineering application 1 .................................................................................... 48 
5.2 Engineering application 2 .................................................................................... 50 
5.3 Engineering application 3 .................................................................................... 53 
5.4 Chapter summary ................................................................................................. 56 
Chapter 6 Full text summary ....................................................................... 57 
References ...................................................................................................... 59 




































实验室合成，中试放大，工业化生产，得到了 PT1、PT2 和 PT3 三种类型的羧基保
护型混凝土坍落度保持剂。PT1、PT2 和 PT3 的水泥适应性良好，对混凝土的凝结
时间影响不大，并且 PT1、PT2 和 PT3 各自具有各自的特点，三种类型的混凝土坍
落度保持剂配合使用能够很好地满足各种实际条件下的混凝土坍落度保持要求。目
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